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ABSTRACT
Purpose: We describe ophthalmic manifestations, therapy, and outcomes in 16 patients with Takayasu 
arteritis (TA).
Methods: Takayasu retinopathy was detected in 15 eyes of 9 patients and hypertensive retinopathy in 14 
eyes of 7 patients.
Results: Visual acuity was normal in 7 eyes, 20/40 to 20/200 in 20 eyes, counting fingers in 2 eyes, hand 
motion in 2 eyes, and no light perception in 1 eye. Glucocorticoids associated with immunosuppressive 
agents induced a sustained remission in 13 patients. Three relapsing-refractory patients were given the 
monoclonal antibody tocilizumab, which led to partial and complete response in 1 and 2 patients 
respectively. Steroid-induced cataracts developed in 4 patients. Restenosis and the consequent recur
rence of visual symptoms were detected in 2 of 9 patients who underwent a patency procedure for their 
stenotic lesions.
Conclusions: Ocular manifestations were a common feature (37.2%) in our cohort of TA patients and were 
frequently responsible for severe visual deterioration.
Abbreviations: BCVA: best-corrected visual acuity; FFA: fundus fluorescein angiography; GC: glucocorti
coids; HR: hypertensive retinopathy; ITAS: Indian Takayasu activity score; OCT: optical coherence tomo
graphy; TA: Takayasu arteritis; TR: Takayasu retinopathy.
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Takayasu arteritis (TA) is a systemic, granulomatous, large-vessel 
vasculitis of unknown etiology, involving the aorta and its major 
branches as well as the subclavian, carotid, and renal arteries to 
a variable extent.1–5 The disease occurs, usually but not exclu
sively, before the age of 50 years and thus differs from giant cell 
arteritis, whose onset is by far more frequent after age 50.6 

Although TA has long been considered a rare disease, with 
a higher prevalence in women of child-bearing age living in 
Asia, the extensive adoption of non-invasive imaging techniques 
has led to the diagnosis of TA in patients of all ethnicities 
worldwide.7–10

The clinical course of TA may be extremely heterogeneous and 
insidious. This is especially the case in the early phases of the 
disorder, which are characterized by constitutional and other non- 
specific signs and symptoms that make a correct diagnosis chal
lenging. Several weeks or months after disease onset, a definite 
diagnosis can be made based on the development of ischemic and/ 
or hypertensive symptoms resulting from stenosis or aneurysms 
of the aorta and its main branches, together with imaging findings. 
Detailed accounts of the clinical features of TA, the possible 
pathogenetic mechanisms, and the conventional, biological, and 
surgical (recanalization) approaches to therapy can be found in 
excellent reviews3,10–12 and in a publication by our group based on 
our own clinical experience.13

Remarkably protean ocular manifestations have been 
described in several case reports14–21 and a few retrospective 
case series22–24 of TA. Their prevalence, not easy to establish 
given the relative rarity of TA, seems to range from transient or 
stable vision loss in 4–8% of patients to retinal vasculitis in 14– 
15%, possibly reflecting geographic, genetic, and diagnostic 
factors.10 An ocular ischemic syndrome, mostly bilateral, may 
be the presenting manifestation of TA or develop at any stage 
of the disease. In both situations, an early diagnosis and the 
subsequent implementation of a recanalization procedure may 
protect visual function or lead to its recovery. Thus, in the 
multidisciplinary management strategy of TA patients, the 
ophthalmologist plays an indispensable role.

In the following, we describe the ophthalmic manifestations, 
therapeutic measures, and outcomes in a cohort of Italian TA 
patients residing in the Apulia region of Italy.

Material and methods

This retrospective, observational study was carried out on an 
initial series of 43 patients diagnosed with TA from 2003 to 
2018. All patients were examined in two tertiary referral cen
ters of the University of Bari Medical School that have specific 
experience in ophthalmology and clinical immunology, 
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respectively. In addition, to provide a comprehensive descrip
tion of the ophthalmic presentations of TA, a collaboration was 
conducted with the Ocular Immunology Unit, Reggio Emilia 
Hospital, Italy. This institution contributed to the design and 
interpretation of the study and provided representative images 
of Takayasu retinopathy. All procedures conformed to the 
tenets of the 1964 Helsinki Declaration and its later amend
ments. The University of Bari Ethics Committee approved the 
study and, based on the design of the study as a retrospective 
case record review, waived the need for the patients’ written 
informed consent to study enrollment.

A female patient with severe hypertension was incidentally 
found to have exudative retinal detachment and papilledema 
while being assessed at the ophthalmology clinic of our uni
versity. She then underwent a full examination in the 
Department of Internal Medicine of the same university, 
which led to the diagnosis of TA. The remaining 42 patients 
were first diagnosed with TA by internists and then referred for 
a thorough ophthalmologic assessment, independent of 
whether they complained of ocular symptoms. At variable 
times during the course of the disease, 15 of these patients 
developed ocular involvement.

TA was diagnosed according to the American College of 
Rheumatology classification criteria published in 1990 and sum
marized in Table 1 25 In addition, based on the angiographic 
detection of vascular areas involved by the arteritic process, each 
patient was assigned to one of five groups defined by the TA 
type.26–28 In type I, the aortic arch and its major branches are 
involved. Type II is subdivided into subtype IIa when the lesions 
affect the ascending aorta, aortic arch, and its branches, and 
subtype IIb when the thoracic descending aorta is involved, 
with or without involvement of the ascending aorta or the aortic 
arch and its branches. In type III, both the descending thoracic 
aorta and the abdominal aorta, plus or minus the renal arteries, 
are affected. Type IV refers to the involvement of the abdominal 
aorta and/or the renal arteries. In type V, the inflammatory 
process involves the entire aorta and its branches. The additional 
designation C(+) or P(+) identifies patients in whom the cor
onary or pulmonary arteries are also affected.27,28

The different clinical phases of TA were defined as described 
elsewhere.8,29 Briefly, active disease consisted of the presence of 
at least two of the following criteria: i) systemic signs or symp
toms not ascribable to other conditions; ii) erythrocyte sedimen
tation rate > 30 mm/hr or a C-reactive protein level > 8 mg/L in 

the absence of infection or malignant tumors; iii) the detection of 
signs or symptoms of vascular insufficiency; iv) the detection of 
new vascular lesion(s) on imaging studies. The remission phase 
was defined as the regression of clinical and laboratory indicators 
of active disease, in the absence of new vascular lesions detected 
on sequential imaging studies. Remission was considered sus
tained when the criteria for remission were met for at least 
6 months in patients receiving < 10 mg prednisone/day. 
Relapse was defined as the reappearance of signs and symptoms 
of active disease after an undefined period of remission.

All patients underwent a thorough ophthalmologic examina
tion, including best corrected visual acuity (BCVA), slit-lamp 
biomicroscopy, pupillary reaction, ocular motility, visual field 
testing, external inspection, spectral domain optical coherence 
tomography (OCT), direct ophthalmoscopy, and fundus fluor
escein angiography (FFA), which is commonly considered as the 
gold standard for the diagnosis of TA.10 OCT angiography was 
performed in 9 patients. Additional tests were carried out as 
requested, both at the time of diagnosis and at variable intervals 
during follow-up.

Takayasu retinopathy (TR), characterized by chronic ische
mia, was staged according to the classification system of Uyama 
and Asayama30: stage 1) dilation of retinal veins; stage 2) micro
aneurysm formation, mostly in the posterior pole; stage 3) arter
iovenous anastomosis, usually in the peripapillary area; stage 4) 
ischemic complications such as retinal neovascularization, iris 
rubeosis, proliferative retinopathy, vitreous hemorrhage, and 
neovascular glaucoma (Figure 1).

Hypertensive retinopathy (HR) was classified according to 
the Wong-Mitchell system31 (adopted retrospectively for study 
patients enrolled before 2004), in which “none” indicates no 
detectable signs; “mild” includes generalized arteriolar narrow
ing, focal arteriolar narrowing, arteriovenous nicking, opacity 
(copper wiring) of the arteriolar wall, or a combination thereof; 
“moderate” consists of retinal hemorrhages (blot-, dot-, or 
flame-shaped), microaneurysms, cotton wool spots, hard exu
dates, or a combination thereof; and “malignant” is characterized 
by signs of retinopathy and swelling of the optic disc (Figure 2).

Results

Of the 43 patients, 35 were female (81.4%), resulting in a F:M 
ratio of 4.4:1. The mean age at diagnosis was 32.6 years (range: 
16–54 years) and the mean length of follow-up was 51 months 

Table 1. Criteria for the classification of Takayasu arteritis25.

Criterion Definition

Age at onset ≤ 40 years Development of symptoms or findings related to Takayasu arteritis at age ≤ 40 years
Claudication of the 

extremities
Development and worsening of fatigue and discomfort in muscles of one or more extremities while in use, especially the upper 

extremities
Decreased brachial artery 

pulse
Decreased pulsation of one or both brachial arteries

Blood pressure difference  
> 10 mmHg

Difference of > 10 mmHg in systolic blood pressure between arms

Bruit over subclavian arteries 
or aorta

Bruit audible on auscultation over one or both subclavian arteries or abdominal aorta

Arteriogram abnormality Arteriographic narrowing or occlusion of the entire aorta, its primary branches, or large arteries in the proximal upper or lower 
extremities, not due to arteriosclerosis, fibromuscular dysplasia, or similar causes; changes usually focal or segmental

*For purposes of classification, a patient is assumed to have Takayasu arteritis if at least 3 of these 6 criteria are met. The presence of any 3 or more criteria has 
a sensitivity of 90.5% and a specificity of 97.8%.
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(range: 9–84 months). The clinical, diagnostic, and therapeutic 
features of the whole cohort are reported elsewhere.13 The 
focus of this study was the 16 TA patients (37.2%; 11 females 
and 5 males) in whom ocular manifestations were detected. 
The median latency in the diagnosis was 19 months (range: 9– 
27 months), with the longest diagnostic delay occurring in 
patients with predominant involvement of the abdominal 
aorta. The spectrum of chief complaints at presentation is 
summarized in Table 2. The angiographic classification of 
TA26–28 was as follows: type I in 6 patients (37.5%), type IIa 
in 2 patients (12.5%), type IIb in 4 patients (25%), type III in 2 
patients (12.5%), and type V in 2 patients (12.5%). No patient 
had type IV disease.

The number of patients with TR was slightly higher (9 
out of 16 patients: 56.3%) than the number with HR (7 out 
of 16 patients: 43.7%). Among the 9 patients with TR, 15 
eyes (83.3%) were affected. Stage 1, mostly consisting of 
dilation of the retinal veins, was diagnosed in 7 eyes 
(46.6%). Stage 2, characterized by capillary microaneurysms 
associated with an enhanced permeability of the vessel walls, 
consistently localized in the posterior pole, was present in 5 
eyes (33.3%). Stage 3, in which arteriovenous anastomoses 
develop around the disc and in the peripapillary area and 

occur together with capillary non-perfusion areas, was deter
mined in 2 eyes (13.3%). In the 1 (left) eye (6.7%) with stage 
4 TR, retinal neovascularization and vitreous hemorrhages 
were detected whereas the other (right) eye, in which arter
iovenous anastomoses were seen, was one of the 2 eyes with 
stage 3 TR (Table 2). The arm-to-retina circulation time was 
measured in 5 patients (10 eyes) with TR and was prolonged 
in all of them (mean 21.1 ± 7.7 s). Two patients (4 eyes) had 
a delayed arteriovenous filling time.

Among the 7 patients (14 eyes) with HR, the abnormalities 
were mild in 6 eyes (42.8%), consisting of generalized arteriolar 
narrowing in 2 eyes, focal arteriolar narrowing in 2 eyes, and 
arteriovenous nicking in the other 2 eyes. Moderate changes 
were detected in 6 eyes (42.8%) and included a heterogeneous 
array of variably shaped retinal hemorrhages, cotton wool 
spots, and microaneurysms. Finally, in 2 eyes (14.3%), clear 
signs of HR and swelling of the optic disc indicated malignant 
HR. For the purpose of comparison, Table 3 summarizes the 
most common abnormalities detected by FFA in the two 
groups of patients with TR and HR. Ocular ischemia is the 
obvious consequence of a reduced ocular blood flow caused by 
the restriction of the carotid artery. Interestingly, it has been 
reported that radial artery pulselessness can predict a reduced 

Figure 1. Color fundus photography (a) and fluorescein angiography (b) of the left eye show peripheral arteriovenous shunts and microaneurysms in the temporal side 
of peripheral retina in a patient with stage III Takayasu retinopathy. Color fundus photographs of the right eye (c) and the left eye (d) of a patient with stage IV Takayasu 
retinopathy. Both eyes show microaneurysms and ischemic complications (optic disc and retinal neovascularization) complicated by pre-retinal hemorrhages in the 
right eye.
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perfusion of the ipsilateral eye.32 In our cohort, 4 patients had 
absent or diminished pulses (Table 2), including 2 patients 
with radial artery pulselessness. As expected, signs of retinal 
hypoperfusion of the ipsilateral eye were recognized in both 
patients and were especially prominent in one of them.

OCT angiograms at diagnosis were available for 6 patients 
with TR and 3 with HR. In 2 (4 eyes) of the latter patients, the 
vascular architecture was only slightly altered. Twelve eyes of 7 
patients showed a disruption of the perifoveal anastomotic 

capillary arcade, with a variable degree of rarefaction of the 
perifoveal vascular density in 5 of them. Capillary microaneur
ysms were detected in 7 eyes, vascular loops in 4 eyes, and an 
enlargement of the foveal avascular zone in both the superficial 
and deep capillary plexuses of 8 eyes of 6 patients. The average 
area of either capillary plexus was not calculated.

BCVA was slightly reduced (20/30) in 1 eye, severely 
reduced (from 20/40 to 20/200) in 13 eyes, reduced to no 
light perception in 1 eye, and to counting fingers and hand 

Figure 2. Ultra-wide field color fundus photography (a) of the right eye of a patient with mild hypertensive retinopathy. The image shows generalized arteriolar 
narrowing, arteriovenous nicking and marked vascular tortuosity. Ultra-wide field color fundus photographs of the right eye (b) and left eye (c) of a patient with 
malignant hypertensive chorioretinopathy show optic disc swelling, arteriolar narrowing, intraretinal hemorrhages, cotton wool spots and multiple focal lesions with 
yellowish halo (Elschnig spots). Fluorescein angiography of the right eye (d) and left eye (e) show optic disc leakage, cystoid macular edema with classic petaloid leakage 
pattern, blockage from intraretinal hemorrhages and cotton wool spots. In the mid-peripheral retina multiple patchy hyperfluorescent lesions correspond to damage of 
the outer retinal layers due to non-perfused areas of the underlying choriocapillaris.
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motion in 1 and 2 eyes, respectively (Table 4). Intra-ocular 
pressure was within the normal limits in all but the 4 eyes 
(12.5%) of 2 patients at the time of the first evaluation, but 
increased in 15 eyes (46.8%) of 9 patients at variable times 
during follow-up and was attributed to the protracted con
sumption of glucocorticoids (GC).

In the patient who presented with exudative retinal detach
ment and papilledema secondary to severe hypertension, follow
ing an extensive examination she was eventually diagnosed with 
TA. Ocular involvement was found in 11 patients at variable 
times (from 9 months to 4 years) during the first (6 patients) 

or second (5 patients) relapse of the disease, in step with the 
demonstration of an extension of the arterial involvement. 
However, ocular signs and symptoms were first detected in the 
remaining 4 patients when they were considered to have inactive 
disease. Two patients died of cerebral hemorrhage and myocar
dial infarction 3 and 5 years after the diagnosis, respectively.

GC are considered the therapeutic cornerstone for remis
sion induction in TA and were prescribed to all our patients. In 
one patient, given the persistence of high fever and the severity 
of the overall clinical picture according to the Indian Takayasu 
Activity Score (ITAS),33 three intravenous pulses of methyl
prednisolone (1 g daily for 3 days) were initially given, followed 
by 0.5 mg of oral prednisone/kg/day plus 15 mg subcutaneous 
methotrexate weekly. Six months later, after the active phase of 
the disease had subsided, the patient underwent panretinal 
photocoagulation for optic disc neovascularization. In the 
remaining 15 patients, the starting daily oral dose of GC ranged 
from 0.5 to 1 mg/kg, depending on the ITAS assessment of 
disease activity. The initial dose was progressively tapered in 
step with the reduction of the inflammatory process.

An immunosuppressive or biologic agent was consistently 
added to the GC regimen both for its potential reduction of the 
cumulative GC dose and to reduce the risk of disease 
relapse.3,8,10,12 Five patients received a daily dose of 2 mg 
azathioprine/kg and 2 patients a daily dose of 1.5 mg cyclopho
sphamide/kg. In addition to GC, 9 patients were given weekly 
subcutaneous injections of 15 mg methotrexate, including 3 

Table 2. Basic epidemiological data, systemic manifestations and ocular findings at diagnoHsis in 16 patients with Takayasu arteritis.

Variables Number (%)

Caucasian ethnicity 16 (100)
Sex (F/M) 11/5
Mean age at onset, years (range) 35.4 (18–54)
Median diagnostic delay, months 23 (9–33)
Mean length of follow-up, months (range) 46 (16–79)
Constitutional symptoms (persistently low fever, general ill feeling, night sweats, fatigue, anorexia, weight loss, arthralgias) 11/16 (68.7)
Vertigo/dizziness 5/16 (31.2)
Headache 5/16 (31.2)
Carotidynia/carotid bruits 2/16 (12.5)
Hypertension 7/16 (43.7)
Exertional syncope, exertional chest pain 3/16 (18.7)
Limb claudication 6/16 (37.5)
Absent or diminished pulses 4/16 (25.0)
Blood pressure discrepancies between limbs 4/16 (25.0)
Amaurosis fugax 4/16 (25.0)
Monocular/binocular blurred vision, floaters, reduction of visual acuity, metamorphopsia 9/16 (56.2)
Visual loss in one or both eyes 3/16 (18.7)
Takayasu retinopathy 

Hypertensive retinopathy
9/16 (56.2) 
7/16 (43.7)

Angiographic classification26–28 

Type I 
Type IIa 
Type IIb 
Type IIb (C+) 
Type III 
Type IV 
Type V

6/16 (37.5) 
2/16 (12.5) 
3/16 (18.8) 
1/16 (6.2) 
2/16 (12.5) 

0/16 
2/16 (12.5)

Takayasu retinopathy stage (eyes)30 

Stage 0 
Stage 1 
Stage 2 
Stage 3 
Stage 4

3/18 (16.7) 
7/18 (38.9) 
5/18 (27.8) 
2/18 (11.1) 
1/18 (5.5)

Hypertensive retinopathy grade31 

Mild 
Moderate 
Malignant

3/7 (42.9) 
3/7 (42.9) 
1/7 (14.2)

Table 3. The most common abnormalities of fundus fluorescein angiography 
observed in 16 patients with Takayasu arteritis and ocular involvement.

Takayasu retinopathy 9 patients (15 eyes)
● Engorged retinal veins (4 eyes: 26.6%)
● Optic disc pallor (2 eyes: 13.3%)
● Narrowed retinal arteries (1 eye: 6.7%)
● Microaneurysms (5 eyes: 33.3%)
● Arteriovenous shunts or anastomoses (2 eyes: 13.3%)
● Retinal neovascularization (1 eye: 6.7%)
Hypertensive retinopathy 7 patients (14 eyes)
● Generalized arteriolar narrowing (2 eyes: 14.3%)
● Focal arteriolar narrowing (2 eyes: 14.3%)
● Arteriovenous nicking (2 eyes: 14.3%)
● Dot- or flame-shaped hemorrhages (3 eyes: 21.4%)
● Microaneurysms (1 eye: 7.1%)
● Cotton wool spots (2 eyes: 14.3%)
● Proliferative retinopathy (1 eye: 7.1%)
● Optic disc swelling (1 eye: 7.1%)
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patients with relapsing/refractory disease who were treated 
with GC in combination with the humanized anti-human IL- 
6 R antibody tocilizumab34 at a dose of 4 mg/kg every 2 weeks 
for 3 months followed by every 4 weeks for another 3 months.

Overall remission was achieved in 14 patients (87.5%), 
including 11 in whom it was sustained (68.7%). The median 
time to remission was 4.8 months (3.7–9.4 months) and to 
sustained remission 23 months (14.3–29.2 months). One or 
more relapses were diagnosed in 7 patients (43.7%) at variable 
intervals during follow-up, corresponding to a median time of 
6.6 months (4.5–16.3 months) between first remission and first 
relapse.

In TA, once the active phase has subsided and the 
disease enters a chronic obliterative phase, endovascular 
recanalization of the stenotic lesions becomes an impor
tant therapeutic objective, with the aim of improving the 
general symptoms and, for patients with ocular involve
ment, potentially recovering or improving visual acuity. 
Two patients underwent laser photocoagulation of the 
ischemic areas. Five patients did not undergo endovascu
lar intervention because it was refused or they were lost to 
follow-up (3 and 2 patients, respectively). Information on 
the outcomes of recanalization of the involved arteries 
through reconstructive surgery or less invasive endovascu
lar interventions, including angioplasty balloon or graft 
replacement stents, is incomplete because the procedures 
were carried out either by different vascular surgeons in 
our own university hospital or in extra-regional expert 
centers. Nine patients underwent patency procedures 
(Table 4); in 7, the procedure consisted of percutaneous 
transluminal angioplasty or a graft replacement stent, both 
of which are widely used to treat stenoses in short arterial 
segments. In the remaining 2 patients, with long segment 
stenosis or occlusion, especially of the renal arteries, open 
bypass was performed, consistent with the data in the 
literature.3,12,35

Following the recanalization procedure, BCVA was normal 
or slightly reduced in 5 eyes, remained unchanged in 6 eyes, 
and improved in 7 eyes. To reduce the risk of occlusion or 
restenosis, maintenance immunosuppression was continued 
after recanalization. The post-operative course was uneventful 
in 4 patients, whereas symptomatic stenosis and consequent 
visual symptoms recurred in 2 patients 11 and 16 months after 
the endovascular procedure. One patient developed neovascu
lar glaucoma that was initially treated with panretinal photo
coagulation but was later further treated and followed-up in 
the ophthalmic clinic of another city, with unknown outcome. 
A noteworthy, excellent result was obtained in a patient with 
malignant renovascular hypertension who underwent surgical 
bypass of the renal arteries, which resulted in normalization of 
the BCVA and a remarkable reduction of the blood pressure 
values.

While the first 7 patients, enrolled until 2010, were 
routinely given a 6-month course of daily anti-platelet 
therapy (aspirin 100 mg plus clopidogrel 75 mg), in the 9 
subsequently enrolled patients this treatment was limited to 
those at risk of vascular ischemic complications, in accor
dance with the EULAR-endorsed recommendations.35–37

Discussion

Ocular manifestations are not a constant feature of TA; rather, 
their prevalence is variable, ranging, for example, from 33%38 

and 35%39 in Japan, to 44.3%22 in South Korea, and 38%24 and 
67%40 in India. The extent to which genetic, geographic, and 
diagnostic factors account for the variations in the prevalence 
of this granulomatous large-vessel vasculitis remains to be 
established. A careful search of the literature indicates that, 
while the general topic “Takayasu arteritis” has so far been the 
subject of nearly 5,450 papers, with authors from all over the 
world, only 41 of the respective studies specifically addressed 
the ocular manifestations of TA (as of February 28, 2022). To 
the best of our knowledge, our study of 16 TA patients in Italy 
is the first ophthalmological study of a case series of TA.

As expected, involvement of the carotid artery and/or aortic 
arch was mainly seen in TR patients and it resulted in dimin
ished flow of the internal carotid circulation, central retinal 
hypoperfusion, and a high prevalence of visual disturbances of 
variable severity. The different patterns of ischemic ocular 
manifestations, detected by fundus examination and, above 
all, by FFA (Table 3), were strictly related to the portion(s) of 
the carotid arteries that had become narrowed or occluded by 
the inflammatory granulomatous process, the overall duration 
of the ocular vascular failure, and the possible formation of 
a suitable vicarious blood supply to the involved eye(s). Similar 
findings have been described by other authors.22–24 It is also 
worth emphasizing that OCT angiograms, according to the 
literature data41,42 and our own experience, are an important 
imaging method to detect an enlargement of the foveal avas
cular zone and the occurrence of microvascular macular 
abnormalities in every phase of TR, even when no macular 
abnormalities are found on FFA.

Similarities and differences between the ocular findings in 
our patients and those reported in other studies are also 
worth emphasizing. In our cohort of 43 patients, TR was 
diagnosed in 9 (20.9%) and HR in 7 (16.3%) patients. 
Strikingly, in a study from Brazil that included 21 TA 
patients, all retinopathies were of the hypoperfusion type.43 

In older studies, carried out on 27 patients from India40 and 
on 65 patients from Japan,39 TR accounted for 33% and 
33.8% of the cases whereas HR was diagnosed in 37% and 
21.5%, respectively. More recently, the corresponding percen
tages were 22% and 16% in a cohort of 61 Indian patients.24 

and 62% and 33.9% in a cohort of 65 Turkish patients.32 The 
latter study deserves special mention because the prevalence 
of TR was the lowest yet reported, which would seem to 
suggest a progressive decline in the occurrence of TR, pre
sumably due to better imaging technologies and the conse
quent possibility of an earlier diagnosis. Another striking 
finding of the same study was the observation that all TR 
patients had stage 1 disease and none suffered visual loss 
following ischemic complications.32

Involvement of the thoracic and/or abdominal descending 
aorta, often associated with narrowing of one or both renal 
arteries, was mainly detected in the subset of TA patients with 
HR, whose clinical features were dominated by difficult-to- 
treat arterial hypertension while the carotids were usually 
spared. Generalized or focal arteriolar narrowing, papilledema, 
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variably shaped hemorrhages, and cotton wool spots in the 
macular area were the most frequently observed abnormalities 
in these patients. It is important to emphasize that these find
ings, and in particular papilledema, remarkably improved fol
lowing the initiation of an effective anti-hypertensive therapy, 
thus providing indirect evidence that severe hypertension was 
responsible for their onset.

Ocular involvement was detected during the active phase 
of the disease in 12 patients, as the presenting feature in 1 
patient, and in the course of the first or second relapse in the 
other 11 patients. In the remaining 4 patients in our cohort, 
ophthalmologic manifestations were first diagnosed when the 
disease was considered inactive. This discrepancy may be 
explained by the fact that there are no standardized and 
validated definitions of disease activity for large-vessel vascu
litis, including TA.3,33 An assessment based on the combina
tion of clinical features, laboratory markers, and imaging 
data, proposed by Kerr et al. and Schmidt et al.11,12 and 
adopted by our group (see the Material and Methods section), 
is not fully reliable and the results should therefore be inter
preted with caution. Given the complexity and the usually 
relapsing-remitting course of TA, it is common to observe 
patients in whom, despite extended periods of clinically inac
tive disease, a progression of arterial damage can nonetheless 
be demonstrated by histopathologic examination of arterial 
biopsy specimens.8,10,44

Another point that merits discussion is the phase in which 
the ocular manifestations of TA become clinically apparent. 
Acute visual loss of variable severity, typical of anterior 
ischemic optic neuropathy, carries a worse prognosis, given 
that the recanalization procedure, often delayed until a precise 
diagnosis is made, usually results in the restoration of blood 
flow to the ischemic area but not necessarily in sight recovery. 
When the vascular narrowing follows a subacute or chronic 
course, ocular neovascularization yields better anatomic and 
functional results.23

Although no controlled studies have been published 
comparing open vs. endovascular revascularization, 
a better patency of the narrowed vessels is achieved after 
surgical bypass grafting than after percutaneous endovascu
lar stenting, which is the less invasive procedure. While 
bypass surgery usually has a higher rate of severe post
operative complications,45–47 endovascular treatment is 
associated with a significantly higher rate of restenosis 
(>50%) or occlusion of the reconstructed arteries.45 In our 
experience, 2 out of the 7 patients (28.6%) who underwent 
endovascular stenting developed a restenosis, after 11 and 
16 months, respectively. Of the 2 patients treated with open 
bypass, 1 had no complications and his renovascular hyper
tension greatly improved while the other had an uneventful 
post-operative course but died from myocardial infarction 
5 years after the diagnosis.

None of our TA patients with ocular involvement had epi
scleritis/scleritis, which has been reported in a few cases of TA 
(reviewed in.48) Either condition can appear in patients in 
prolonged remission or, conversely, be the presenting mani
festation of disease flare, with a unilateral or bilateral recurrent 
course. Scleritis may be a small-vessel manifestation of TA, but 
causality has not been proven.

A largely variable approach to the management of TA can 
be found in the literature in terms of GC dosage, the inclusion 
of disease-modifying, immunosuppressive or biologic agents, 
tapering modalities, validation of the clinical activity score, and 
a definition of a stable remission phase allowing 
a recanalization procedure.3,10,49,50 This variability is related 
to the persistent mystery of the etiology of TA12 and the lack of 
statistically sound, randomized clinical trials, both of which are 
a consequence of the relative rarity of the disease.3 With the 
exception of the first 3 patients, who were diagnosed before 
2004, the therapeutic strategy practiced by our group has 
followed the recommendations for the management of large- 
vessel vasculitis endorsed by the European League Against 
Rheumatism (EULAR), released in 200451 and updated in 
200936 and 2020.52

Accordingly, our patients were prescribed GC soon after the 
diagnosis, to induce remission. After the achievement of dis
ease control, the dose was slowly tapered to a target dose of 
15 mg/day within 3 months and to 5–10 mg/day after 
12 months. Disease-modifying agents, most frequently metho
trexate, were administered in combination with GC, but there 
are as yet no controlled comparative studies demonstrating the 
greater efficacy of GC combined with methotrexate than with 
azathioprine or cyclophosphamide. The combination of GC 
with tocilizumab, an anti-IL-6 receptor monoclonal antibody, 
was reserved for 3 patients with relapsing/refractory disease.

Given the wide clinical heterogeneity of TA in terms of its 
presentation, progression, and therapeutic response as well as the 
safety of treatment, a timely diagnosis, effective and appropriate 
therapeutic measures, and close monitoring are of overarching 
importance to prevent ischemia and the consequent end-organ 
damage. To meet the multifaceted approaches to this complex 
disease, all patients with signs and symptoms suggestive of TA 
should be referred to highly specialized multidisciplinary teams 
that include specialists in internal medicine, rheumatology, clin
ical immunology, ophthalmology, and vascular surgery. This 
recommendation is also part of the latest EULAR guidelines.52 

Although the EULAR task force that updated the guidelines for 
the management of large-vessel vasculitis included a neuro- 
ophthalmologist among the 20 recommended clinical experts, it 
did not formulate a specific ophthalmologic principle. The 
ophthalmologist should play an important role in every phase 
of the disease to prevent or mitigate the potentially dreadful 
visual consequences of TA. The potential for hypoperfusive 
retinopathy in TA patients without ocular symptoms emphasizes 
the importance that these guidelines be implemented with new 
ophthalmologic perspectives.

The strengths of this study include: 1) the homogeneous 
collection of data, made possible through a carefully imple
mented collaboration between a tertiary eye-care center and 
a clinical immunology center of the same university hospital; 2) 
ophthalmological and clinical assessments made by the same 
ophthalmologists and the same internists, which reduced the 
risk of unwanted variability; and 3) the long follow-up, which 
exceeded 5 years in 7 of the 16 study patients (43.7%). 
However, several limitations to our study must also be 
acknowledged: 1) its retrospective nature; 2) the relatively 
small cohort of 16 patients, compared to the much larger 
numbers of patients recruited in polycenter or nationwide 
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epidemiological cohort studies22,24,34,53; 3) the incomplete 
retrieval of information related to biochemical features in the 
first 4 patients, enrolled between 2003 and 2005; 4) the incom
plete imaging analysis during the course of the disease, as 
thorough examination and detailed imaging data were avail
able for all patients only at presentation and when they were 
last seen; 5) the possibility that a wider and earlier use of 
biologic agents might have resulted in a lower rate of ocular 
involvement; and 6) recanalization of the involved arteries 
through reconstructive surgery or endovascular interventions 
carried out by different vascular surgeons.
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